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Abstract
Introduction—During annual influenza epidemics, rates of serious illness and death are higher 
among those who have medical conditions, such as pulmonary disease, diabetes, or heart disease, 
which place them at increased risk of influenza complications. Annual influenza vaccination was 
recommended for people with high-risk conditions as early as 1960.
Methods—We analyzed 2012–2013 Behavioral Risk Factor Surveillance System data in 2014 to 
estimate national and state-specific influenza vaccination coverage among people aged 18–64 
years with high-risk conditions. Prevalence ratios adjusted for demographic and access to care 
characteristics were calculated using logistic regression and predictive marginal models.
Results—Unadjusted influenza vaccination coverage was 45.4% among adults aged 18–64 years 
with at least one high-risk condition, compared with 32.9% among those with no high-risk 
conditions (p<0.05). Among adults aged 18–64 years with multiple conditions (at least two high-
risk conditions), vaccination coverage was 53.2%. Coverage was 43.9% for those with pulmonary 
diseases, 52.7% for those with diabetes, 48.1% for those with heart disease, and 45.0% for those 
with cancer. Individuals with high-risk conditions were more likely to receive an influenza 
vaccine than those with no high-risk conditions, even after controlling for demographic and access 
to care characteristics.
Conclusions—Despite ongoing influenza vaccination recommendations for adults with high-
risk conditions, coverage was below the Healthy People 2020 target; only about half were 
vaccinated. Primary care providers and subspecialists should ensure they routinely assess 
vaccination status every fall and winter and recommend vaccines to people with high-risk 
conditions.
Introduction
Almost half of U.S. adults have at least one chronic condition, and more than a quarter have 
multiple.1 The number of Americans with chronic conditions is expected to increase by 
more than 1% each year through 2030.1 During annual influenza epidemics, rates of serious 
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illness and death are higher among those with medical conditions, such as pulmonary 
disease, diabetes, or heart disease, placing them at increased risk of influenza 
complications.2–5 Annual vaccination is the most effective way to prevent influenza 
infection and its complications.2
Annual influenza vaccination was recommended for individuals with high-risk conditions by 
the U.S. Public Health Service as early as 1960 and by the Advisory Committee on 
Immunization Practices (ACIP) prior to 2010.6,7 The ACIP has since recommended annual 
vaccination for all adults.2,8 However, vaccination coverage for adults with high-risk 
conditions was recently reported at 47%, well below a previous 90% Healthy People 2020 
target for high-risk adults and the current 70% target for all adults.9,10
We used 2012–2013 Behavioral Risk Factor Surveillance System (BRFSS) data to examine 
national and state-specific influenza vaccination coverage among adults with select high-risk 
conditions.
Methods
Data from the 2012 and 2013 BRFSS were analyzed in 2014. The BRFSS is a continuous, 
population-based telephone survey conducted by state health departments in collaboration 
with CDC.11 The median state BRFSS response rate was 47.0% for September–December 
2012 and 45.6% for January–June 2013.
Respondents were asked if they received an influenza vaccine in the past 12 months and in 
which month and year. People with heart disease included respondents reporting ever being 
told they had a heart attack, angina, or coronary heart disease; those with pulmonary disease 
reported currently having asthma or ever told they had chronic obstructive pulmonary 
disease, emphysema, or chronic bronchitis; people with diabetes reported ever being told 
they had diabetes (excluding gestational diabetes); and those with cancer included 
respondents who reported ever being told they had cancers other than skin cancer.
We used Kaplan–Meier survival analysis to estimate cumulative influenza vaccination 
coverage during July 2012–May 2013 using September 2012–June 2013 interviews. Chi-
square and t-tests were used to determine differences between groups with statistical 
significance set at p<0.05. Logistic regression and predictive marginals were used where 
vaccination in the past 12 months was the outcome variable, and multicollinearity was 
assessed using condition indices. We used SAS-callable SUDAAN, version 9.3 to account 
for complex survey design, and results were weighted.
Results
Sample characteristics are reported in Table 1. Overall, unadjusted influenza vaccination 
coverage was significantly higher (45.4%) among adults with one or more high-risk 
condition than among those without high-risk conditions (32.9%) (Table 2). Coverage was 
53.2% among adults with two or more conditions, 43.9% for those with pulmonary disease, 
52.7% for those with diabetes, 48.1% for those with heart disease, and 45.0% for those with 
cancer. Adults with one or more high-risk condition had higher coverage than adults without 
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conditions in all subgroups (Table 2). For all groups, vaccination coverage was higher 
among older adults and those with an annual household income ≥$75,000, medical 
insurance, a healthcare provider, a physical exam within the previous 12 months, and no cost 
barriers to seeing a doctor.
Even among adults with one or more high-risk condition who had health insurance or an 
exam during the previous 12 months, about half were unvaccinated (Table 2). People with 
one or more high-risk condition who reported poor or fair health, particularly those reporting 
heart or pulmonary disease, were more likely to be vaccinated than those who reported good 
or excellent health (Table 2).
Individuals with high-risk conditions were more likely to be vaccinated than those without 
high-risk conditions, even after controlling for demographic and access to care 
characteristics. Statistical testing found no multicollinearity. Adjusted prevalence ratios 
ranged from 1.1 to 1.4 (Table 3).
State-specific vaccination coverage varied widely for all groups. Among people with one or 
more high-risk condition, coverage ranged from 25.5% in Florida to 58.4% in Minnesota 
(Table 4). State estimates among individuals with one or more high-risk condition and those 
without high-risk conditions were correlated (r =0.77, p<0.05).
Discussion
People with high-risk conditions were more likely to be vaccinated than those without high-
risk conditions after controlling for demographic and access to care variables, but coverage 
remains well below the Healthy People 2020 target.10 Even among adults with multiple 
conditions, about half were vaccinated. The U.S. DHHS acknowledged growing health 
problems associated with multiple chronic conditions and developed a strategic framework 
for improving health and quality of life for individuals with multiple conditions.12 
Improving vaccination among this population will aid in addressing objectives in this 
framework, such as reducing hospitalizations and improving health outcomes.12
Our study found that coverage was higher among older adults, which has been previously 
observed.13 Older adults are more likely to have high-risk conditions and visit doctors, and 
healthcare providers might be more likely to recommend vaccination to them because they 
perceive greater influenza complication risks.14 Education and outreach efforts directed 
toward younger at-risk adults and availability of vaccination in work settings could improve 
coverage in younger adults.
In this report, individuals reporting access to care (e.g., having a healthcare provider or an 
exam in the past year) and insurance had higher coverage than those who did not. However, 
a substantial proportion of people with access to care or insurance were unvaccinated. In the 
2001 Healthstyles survey, among those with high-risk conditions, the most common reason 
for not being vaccinated was not being offered or not knowing the vaccine was needed.15 
Many people with high-risk conditions see subspecialists, but availability of influenza 
vaccine in subspecialty practices varies, and subspecialists are less likely to recommend 
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influenza vaccination than general practitioners.16,17 Subspecialists should routinely 
recommend and offer vaccinations or refer patients to a vaccinating provider.18
Vaccination coverage varied widely among states, which has been previously documented.13 
Among states with respondents reporting one or more high-risk condition, none achieved 
70% coverage. Only one state (Colorado) achieved 70% coverage among people reporting a 
specific condition (diabetes). We noted a correlation between state coverage among 
individuals with one or more high-risk condition and those without high-risk conditions, 
suggesting that state factors affect coverage in all groups. Variation in state coverage could 
be due to differing medical care delivery infrastructure, population norms, and effectiveness 
of state and local immunization programs among states.19
Limitations
The findings in this study are subject to at least three limitations. First, influenza vaccination 
and chronic health conditions were based on self-report and might be subject to recall bias. 
However, self-reported influenza vaccination among adults has been shown to be sensitive 
and specific.20–22 Second, not all high-risk conditions were ascertained, and some 
categorized as non-high risk could have had other conditions, perhaps diminishing the 
prevalence ratios comparing high risk to non-high risk. Finally, response rates were low, and 
nonresponse bias may remain even after weighting adjustments.
Conclusions
People with high-risk conditions are at an increased risk of influenza complications.23,24 
Despite longstanding vaccination recommendations, coverage remains low. As the number 
of Americans with high-risk conditions continues to grow, increasing efforts to improve 
influenza vaccination will be important in reducing influenza-associated complications. 
Primary care providers and subspecialists should routinely offer influenza vaccine to 
individuals with high-risk conditions.25
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